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Case Report

Acute septic arthritis caused by Klebsiella pneumoniae
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Septic arthritis caused by Gram-negative bacteria is uncommon. However, Klebsiella pneumoniae is one of
the most common pathogens in Taiwan in several clinical entities, including severe community-acquired
pneumonia, community-acquired lung abscess, empyema, necrotizing fasciitis, and liver abscess. How-
ever, the research focusing on septic arthritis caused by K. pneumoniae is only limited. Herein, we
described three cases of K. pneumoniae-associated septic arthritis. Two of them had underlying diabetes
mellitus, and one of them was caused by extended beta-lactamaseeproducing K. pneumoniae. All out-
comes were favorable under appropriate management, which included antibiotic treatment or drainage.
Copyright � 2013, Taiwan Orthopaedic Association. Published by Elsevier Taiwan LLC. All rights reserved.
1. Introduction

Septic arthritis is defined as bacterial, fungal, or mycobacterial
infection in a joint; however, most of the acute forms of this clinical
entity are caused by bacteria. Staphylococcus aureus is the most
common pathogen causing the acute form of septic arthritis.1e3 By
contrast, Gram-negative bacteria-related septic arthritis is only re-
ported in some special settings, including trauma, intravenous drug
abuser, neonates, the elderly, and immunocompromised patients.
Klebsiella pneumoniae is one of the most common pathogens in
several clinical entities, including severe community-acquired
pneumonia, community-acquired lung abscess, empyema, necro-
tizing fasciitis, and liver abscess in Taiwan.4e12 However, the
research focusing on septic arthritis caused by K. pneumoniae is rare
and only limited in the formof case reports.13e15 Herein, we describe
three rare cases of K. pneumoniae-associated septic arthritis.

2. Case reports

2.1. Case 1

A 76-year-old woman with hepatitis C virus-related liver
cirrhosis and chronic kidney disease was admitted to our institu-
tion because of fever and painful swelling over the left knee for 2
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days. On admission, the vital signs were: body temperature of
38.2�C, pulse rate of 79/min, respiratory rate of 18/min, and blood
pressure of 100/58 mm Hg. Local examination of the left knee re-
gion showed tenderness and movement was painfully limited.
Laboratory examination results were as follows: white blood cell
count (WBC) 8,100/mm3 (99% neutrophils); creatinine 3.1 mg/dL
(estimated glomerular filtration rate, 15.6 mL/min); fasting glucose
172 mg/dL, C-reactive protein 87.5 mg/L (normal reference <6 mg/
L). Pus aspirated from the knee joint showed WBC 255,000/mm3

with predominance of neutrophils (91%). Empirical antibiotic with
flomoxef was administered and pigtail drainage over the knee was
performed. Three days later, aerobic bacterial culture of the joint
fluid and blood yielded K. pneumoniae. Susceptibility testing
revealed that K. pneumoniae is sensitive to amikacin, ceftazidime,
ciprofloxacin, cefuroxime, cefazolin, gentamicin, flomoxef, piper-
acillin/tazobactam, cefpirome, and imipenem, but resistant to
ampicillin. Therefore, the antibiotics were shifted to cefazolin and
the patient recovered completely, without complication, during the
follow up of 6 months.

2.2. Case 2

A 53-year-old man presented with progressive, painful swelling
over his right knee for 1 day. He had the medical history of diabetes
mellitus. Physical examinations were unremarkable except for local
heat and tenderness over the right knee. Laboratory examination
showed WBC 12,100/mm3 (89% neutrophils), and C-reactive pro-
tein 128 mg/L. Pus aspirated from the knee joint showed WBC,
8,600/mm3 with predominance of neutrophils (85%) and the
lished by Elsevier Taiwan LLC. All rights reserved.
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culture of synovial fluid grew K. pneumoniae, which was only
resistant to ampicillin. Therefore, the antibiotics were shifted to
cefazolin. However, the patient’s clinical condition worsened and
follow-up synovial fluid examinations showed progressive leuko-
cytosis with WBC of 90,585/mm3 and the presence of Gram-
negative bacteria. Thus, the antibiotic was switched to ciprofloxa-
cin, and arthroscopic synovectomy and débridement were done.
Finally, the clinical condition gradually improved and the patient
was uneventfully discharged 16 days later.

2.3. Case 3

An 81-year-old woman had a medical history of diabetes mel-
litus and chronic kidney disease, and was admitted to our hospital
due to pneumonia with acute respiratory failure. After admission,
her pneumonia responded to antibiotic therapy despite difficult
weaning. Twenty days later, the patient experienced sudden onset
of fever with erythematous change and tenderness over her left
hip. Laboratory examination showed WBC 15,600/mm3 (86% neu-
trophils), and C-reactive protein 176 mg/L. Antibiotic with cefazolin
was prescribed thereafter. Synovial fluid aspirated from the hip
joint showed WBC, 7,845/mm3 with predominance of neutrophils
(95%), and few Gram-negative bacteria. Four days later, aerobic
bacterial culture of the joint fluid and blood yielded extended beta-
lactamase (ESBL) producing K. pneumoniae. Therefore, the antibi-
otics were changed to imipenem and the clinical condition became
stable. The patient was discharged uneventfully 1 month later.

3. Discussion

This is the first study focused on K. pneumoniae septic arthritis,
and there were several significant findings. During the study period
from 2004 to 2011, we had 51 patients with microbiology-
confirmed septic arthritis, and in 26 patients (51.0%) this condi-
tion was caused by S. aureus (n ¼ 26, 51.0%). This is consistent with
previous studies that S. aureus is themost common bacteria causing
acute forms of septic arthritis in adults.1e3 In addition,
K. pneumoniae caused septic arthritis in three patients, and the
overall prevalence of this clinical entity is 5.9%. Thus, we docu-
mented that K. pneumoniae should be considered in the differential
diagnosis of septic arthritis in Taiwan.

In this study, all of the three cases had various underling dis-
eases, which led to K. pneumoniae septic arthritis. One patient had
liver cirrhosis and two patients had diabetes mellitus. This finding
is consistent with previous reports.14 Although the close relation-
ship between K. pneumoniae and diabetes mellitus remains unclear,
this kind of association was demonstrated in the various
K. pneumoniae-related infections, such as meningitis, liver abscess,
urinary tract infections, empyema, urinary tract infection, and
bacteremia.6e12 Therefore, our findings suggest that physicians
should always consider K. pneumoniae as possible pathogens
causing septic arthritis, especially in patients with diabetes.

Of the three K. pneumoniae isolates, one (from Case 3) was
identified as ESBL K. pneumoniae. According to the study by
Schelenz et al,15 our patient obtained the ESBL K. pneumoniae via
healthcare-associated infections. ESBL confer resistance to most
beta-lactam antibiotics, and community-acquired ESBL producing
Enterobacteriaceae, including K. pneumoniae, become prevalent
worldwide.16 Most important of all, the treatment options against
serious ESBL K. pneumoniae are limited. Carbapenem is the only
drug of choice for this clinical setting. Therefore, it suggests that
broad-spectrum antibiotics may be given as the empirical
treatment until the sensitivities that are confirmed in the setting
of drug-resistant Gram-negative bacteria are suspected or
prevalent.

In conclusion, K. pneumoniae is one possible etiology of septic
arthritis in Taiwan, especially in patients with diabetes. In addition,
ESBL K. pneumoniae should be considered as one of the pathogens
causing healthcare-associated infections. Appropriate antibiotic
based on the in vitro susceptibility tests and adequate drainage or
debridement may improve the clinical outcome.
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